The purported Fischer-Tropsch alkylation of benzene with W(C0) 6 -AlC1 3 is shown to be a result of the Lewis acid catalyzed cracking of benzene. Thus, 13 co or n 2 are not incorporated in the alkylbenzene products, nor are they necessary for thei.r 
In 1979 it was reported 1 that certain transition metal carbonyls Mm(CO)n [M = W, Rh, Ru, Cr, Co] in the presence of AlC1 3 catalyzed the socalled Fischer-Tropsch alkylation of benzene. The reaction appears of great significance since it is unprecedented and thought to be homogeneous. However, the fact that no labeling control experiments had been carried 3 out, and the assertion that no alkylbenzene formation was observed in the absence of the transition metal, in contrast to the well established Lewis acid chemistry of benzene, 2 -9 prompted a reinvestigation of the reported findings.
We have found that alkyl benzenes are formed under the previously reported conditions. 1 However, use of o 2 does not give deuterated products. Similarly, application of 13 co does not result in (significant within the error limits of GC/MS) incorporation of the label. Moreover, neither CO or H 2 nor the transition metal are necessary for formation of the observed products. Simply heating benzene and AlC1 3 in a glass pressure vessel furnishes alkyl benzenes in addition to a variety of other products in rather similar proportions to those observed using literature 1 conditions (Table 1) . Application of pressure reduces the number of products (resulting in cleaner g.c. traces) and their overall yield. 6 A typical GC trace of the reaction of benzene with A1Cl 3 is shown in Figure 1 . Surprisingly, such an analysis of the volatile components of the reaction has never been performed. 7 The shoulder in peak 4 could not be resolved.
In the presence of W(C0) 6 (even more so with added diphos)
we observe significant amounts of diphenylmethane. Interestingly, the W(C0) 6 -diphos system furnishes much more isopropyl-than n-propylbenzene. Since AlCl 3 is a known isomerization catalyst for alkyl groups, 3 -10 and its catalytic activity is varied by additives, 11 this result is not surprising. It is also of no consequence to our conclusions. Other Lewis acids such as FeC1 3
and A1Et 2 (0Et) were inactive, A1Et 2 Cl was weakly active.
It had been reported 7 that the major product of the reaction of benzene and AlCl 3 (0.18M) at reflux temperature is phenylcyclohexane and we have confirmed this result. At higher 
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• J -.-- The major alkylbenzene products are toluene and ethylbenzene. This is consistent with the fact that AlC1 3 catalyzes the cleavage of diphenylalkanes to alkylbenzenes 14 and that the higher members of the latter are fragmented to the above products. 10 The finding that no xylenes and polysubstituted benzenes are detected is most likely due to the low turnover of the reaction. Thus, such products do appear when toluene and other alkylbenzenes react with A1C1 3 . 8 In order to shed further light on the mechanism of the benzene cleavage-hydrogenation process several additional labeling experiments were run. Reaction of c 6 n 6 gave completely labeled products. Not unexpectedly a 1:1 mixture of c 6 H 6 and c 6 n 6 gave complete scrambling. Therefore an equimolar mixture of c 6 H 6 and 13 c 6 H 6 (90% enriched) was exposed to AlC1 We do not presently understand the mechanism by which label exchange occurs but suspect it to be independent of the alkylation process.
It might perhaps be emphasized that processes such as those described in this communication must play a significant role in any process that attempts to liquefy coal in the presence of Lewis acids. 14 ' 16 In any event it appears that the report on the 11 Fischer-Tropsch alkylation" of benzene should be approached with caution.
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